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Abstract of JP2000264921 

PROBLEM TO BE SOLVED: To obtain a new compound useful for the production of an antireflection organic 
polymer effective for removing stationary wave generated by light and the thickness of a photoresist and capable of 
forming a stable ultrafine pattern. SOLUTION: The objective compound is 9-anthracenemethyl acrylate of formula I. 
The compound of formula I can be produced by dissolving 9- anthracenemethanol and pyridine in tetrahydrofuran 
and adding acryloyl chloride to the solution. A polymer compound of formula II (R, Rl and Rll are each H or methyl; 
R1 to R9 are each H, hydroxy, methoxycarbonyl, carboxyl, hydroxy methyl, a (substituted) 1-6C alkyl or the like; (w) f 
(x) and (y) are each molar ratio of 0.01-0.99; (m) and (n) are each 1-4) can be produced by polymerizing a monomer 
comprising the compound of formula I together with a hydroxyalkyl acrylate monomer and a glycidyl acrylate 
monomer in the presence of an initiator in a solvent. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] 9-anthracene methyl acrylate expressed with the following chemical formula 19. 
[Formula 1] 




(19) 



[Claim 2] The manufacture approach of 9-anthracene methyl acrylate according to claim 1 of adding 
acryloyl chloride after dissolving 9-anthracene methanol and a pyridine in a tetrahydrofuran. 
[Claim 3] 9-anthracene methyl methacrylate expressed with the following chemical formula 20. 
[Formula 2] 

> 



CO 




(20) 



[Claim 4] The manufacture approach of 9-anthracene methyl methacrylate according to claim 3 which 
adds methacrylic roil chloride after dissolving 9-anthracene methanol and a pyridine in a 
tetrahydrofuran. 

[Claim 5] The polymer compound expressed with the following general formula I. 
[Formula 3] 
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(I) 



(Among the top type, in hydrogen or a methyl group, Rl, or R9, the alkyl of hydrogen, hydroxy ** 
methoxycarbonyl, carboxyl, hydroxymethyl, a permutation, the straight chain by which unsubstituted 
was carried out, or branched chain C1-C5, an alkane, alkoxy alkyl or an alkoxy alkane, and wx and y 
show m, and the mole ratio of 0.01-0.99 and n show [ R, RI, and RII ] the constant of 1-4, respectively.) 
[Claim 6] R, RI, and RII are the mole ratio of 0.01-0.99, and a polymer compound according to claim 5 
which hydrogen, and wx and y show m to, and n shows the constant of 1-4 in hydrogen or a methyl 
group, Rl, or R9, respectively. 

[Claim 7] Pori [9-anthracene methyl acrylate -(2-hydroxyethyl acrylate)- It is the polymer compound 
according to claim 5 or 6 whose mole ratio of each monomer it is glycidyl methacrylate] and is 5:3:2. 
[Claim 8] Pori [9-anthracene methyl acrylate -(3-hydroxypropyl acrylate)- It is the polymer compound 
according to claim 5 or 6 whose mole ratio of each monomer it is glycidyl methacrylate] and is 5:3:2. 
[Claim 9] Pori [9-anthracene methyl acrylate -(2-hydroxyethyl acrylate)- It is the polymer compound 
according to claim 5 or 6 whose mole ratio of each monomer it is glycidyl acrylate] and is 5:3:2. 
[Claim 10] Pori [9-anthracene methyl acrylate -(3-hydroxypropyl acrylate)- It is the polymer compound 
according to claim 5 or 6 whose mole ratio of each monomer it is glycidyl acrylate] and is 5:3:2. 
[Claim 11] Pori [9-anthracene methyl acrylate -(4-hydroxy butyl acrylate)- It is the polymer compound 
according to claim 5 or 6 whose mole ratio of each monomer it is glycidyl acrylate] and is 5:3:2. 
[Claim 12] Pori [9-anthracene methyl methacrylate -(2-hydroxyethyl acrylate)- It is the polymer 
compound according to claim 5 or 6 whose mole ratio of each monomer it is glycidyl methacrylate] and 
is 5:3:2. 

[Claim 13] Pori [9-anthracene methyl methacrylate -(3-hydroxypropyl acrylate)- It is the polymer 
compound according to claim 5 or 6 whose mole ratio of each monomer it is glycidyl methacrylate] and 
is 5:3:2. 

[Claim 14] Pori [9-anthracene methyl methacrylate -(4-hydroxy butyl acrylate)- It is the polymer 
compound according to claim 5 or 6 whose mole ratio of each monomer it is glycidyl methacrylate] and 
is 5:3:2. 

[Claim 15] Pori [9-anthracene methyl methacrylate -(2-hydroxyethyl acrylate)- It is the polymer 
compound according to claim 5 or 6 whose mole ratio of each monomer it is glycidyl acrylate] and is 
5:3:2. 

[Claim 16] Pori [9-anthracene methyl methacrylate -(3-hydroxypropyl acrylate)- It is the polymer 
compound according to claim 5 or 6 whose mole ratio of each monomer it is glycidyl acrylate] and is 
5:3:2. 

[Claim 17] Pori [9-anthracene methyl methacrylate -(4-hydroxy butyl acrylate)- It is the polymer 
compound according to claim 5 or 6 whose mole ratio of each monomer it is glycidyl acrylate] and is 

5:3:2. 

[Claim 18] The manufacture approach of the polymer compound of claim 5 including carrying out the 
polymerization reaction of the monomer of 9-anthracene methyl acrylate system, the monomer of a 
hydroxyalkyl acrylate system, and the monomer of a glycidyl acrylate system in a solvent with an 
initiator. 
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[Claim 19] The mole ratio of each of said monomer is the manufacture approach according to claim 18 
which is 0.01-0.99:0.01-0.99:0.01-0.99. 

[Claim 20] Said initiator is the manufacture approach according to claim 18 which was chosen from the 
groups who consist of 2 and 2-azobisisobutyronitril, an acetyl peroxide, peroxidation lauryl, and t- 
peroxidation butyl and whose number is any one at least. 

[Claim 21] Said solvent is the manufacture approach according to claim 18 which was chosen from the 
groups who consist of a tetrahydrofuran, toluene, benzine, a methyl ethyl ketone, or dioxane and whose 
number is any one at least. 

[Claim 22] Said polymerization reaction is the manufacture approach according to claim 18 performed 
in a 50-90-degree C temperature requirement. 

[Claim 23] A polymer compound like the following general formula n. 
[Formula 4] 




(Among the top type, in hydrogen or a methyl group, Rl, or R9, the alkyl of hydrogen, hydroxy ** 
methoxycarbonyl, carboxyl, hydroxymethyl, a permutation, the straight chain by which unsubstituted 
was carried out, or branched chain C1-C5, an alkane, alkoxy alkyl or an alkoxy alkane, and wx, y and z 
show m, and the mole ratio of 0.01-0.99 and n show [ R, RI, RII, and RQI ] the constant of 1-4, 
respectively.) 

[Claim 24] For hydrogen or a methyl group, Rl, or R9, R is the mole ratio of 0.01-0.99, and a polymer 
compound according to claim 23 which hydrogen, and wx, y and z show m to, and n shows the constant 
of 1-4, respectively. 

[Claim 25] Pori [9-anthracene methyl acrylate -(2-hydroxyethyl acrylate)- It is the polymer compound 
according to claim 23 or 24 whose mole ratio of each monomer it is glycidyl methacrylate-methyl 
methacrylate] and is 3:3:2:2. 

[Claim 26] Pori [9-anthracene methyl acrylate -(3-hydroxypropyl acrylate)- It is the polymer compound 
according to claim 23 or 24 whose mole ratio of each monomer it is glycidyl methacrylate-methyl 
methacrylate] and is 3:3:2:2. 

[Claim 27] Pori [9-anthracene methyl acrylate -(2-hydroxyethyl acrylate)- It is the polymer compound 
according to claim 23 or 24 whose mole ratio of each monomer it is glycidyl methacrylate-methyl 
methacrylate] and is 3:3:2:2. 

[Claim 28] Pori [9-anthracene methyl acrylate -(3-hydroxypropyl acrylate)- It is the polymer compound 
according to claim 23 or 24 whose mole ratio of each monomer it is glycidyl methacrylate-methyl 
methacrylate] and is 3:3:2:2. 

[Claim 29] Pori [9-anthracene methyl acrylate -(4-hydroxy butyl acrylate)- It is the polymer compound 
according to claim 23 or 24 whose mole ratio of each monomer it is glycidyl methacrylate-methyl 
methacrylate] and is 3:3:2:2. 

[Claim 30] Pori [9-anthracene methyl methacrylate -(2-hydroxyethyl acrylate)- It is the polymer 
compound according to claim 23 or 24 whose mole ratio of each monomer it is glycidyl methacrylate- 
methyl methacrylate] and is 3:3:2:2. 

[Claim 31] Pori [9-anthracene methyl methacrylate -(3-hydroxypropyl acrylate)- The mole ratio of each 
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monomer is a polymer compound according to claim 23 or 24 which is 3:3:2:2 at glycidyl methacrylate- 
methyl methacrylate]. 

[Claim 32] Pori [9-anthracene methyl methacrylate -(4-hydroxy butyl acrylate)- It is the polymer 
compound according to claim 23 or 24 whose mole ratio of each monomer it is glycidyl methacrylate- 
methyl methacrylate] and is 3:3:2:2. 

[Claim 33] Pori [9-anthracene methyl methacrylate -(2-hydroxyethyl acrylate)- It is the polymer 
compound according to claim 23 or 24 whose mole ratio of each monomer it is glycidyl methacrylate- 
methyl methacrylate] and is 3:3:2:2. 

[Claim 34] Pori [9-anthracene methyl methacrylate -(3-hydroxypropyl acrylate)- It is the polymer 
compound according to claim 23 or 24 whose mole ratio of each monomer it is glycidyl methacrylate- 
methyl methacrylate] and is 3:3:2:2. 

[Claim 35] Pori [9-anthracene methyl methacrylate -(4-hydroxy butyl acrylate)- It is the polymer 
compound according to claim 23 or 24 whose mole ratio of each monomer it is glycidyl methacrylate- 
methyl methacrylate] and is 3:3:2:2. 

[Claim 36] The manufacture approach of the polymer compound according to claim 23 to which the 
polymerization reaction of the monomer of 9-anthracene methyl acrylate system, the monomer of a 
hydroxyalkyl acrylate system, the monomer of a glycidyl acrylate system, and the monomer of a methyl 
methacrylate system is carried out in a solvent with an initiator. 

[Claim 37] The mole ratio of each of said monomer is the approach according to claim 36 of being 0.01- 
0.99:0.01-0.99:0.01-0.99:0.01-0.99. 

[Claim 38] Said initiator is an approach according to claim 36 which was chosen from the groups who 
consist of 2 and 2-azobisisobutyronitril, an acetyl peroxide, peroxidation lauryl, and t-peroxidation butyl 
and whose number is any one at least. 

[Claim 39] Said solvent is an approach according to claim 36 which was chosen from the groups who 
consist of a tetrahydroforan, toluene, benzine, a methyl ethyl ketone, or dioxane and whose number is 
any one at least. 

[Claim 40] Said polymerization reaction is an approach according to claim 36 performed in a 50-90- 
degree C temperature requirement. 

[Claim 41] The antireflection film used for a semi-conductor production process including the polymer 
of said claim5. 

[Claim 42] The antireflection film used for a semi-conductor production process including the polymer 
of said claim 23. 

[Claim 43] The antireflection film which was chosen as the polymer of said claim 5 or the polymer of 
claim 23, and an additive from the groups who consist of the compound expressed with the chemical 
formula 1 of the following table I thru/or 18 and which contains any one compound at least. 
[A table 1] 
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(Here, Rl 1, R12, R13, R14, and R15 show the alkyl, the alkane, the alkoxy alkyl, or the alkoxy alkane 
of branched chain C1-C5 to the straight chain list by which unsubstituted was carried out to hydrogen or 
a methyl group, hydroxymethyl, or a permutation list, respectively.) 

[Claim 44] The manufacture approach of the antireflection film used for the semi-conductor production 
process which consists of filtering this solution, and applying to a wafer, and carrying out hard baking 
after dissolving the polymer of said claim 5 in an organic solvent. 

[Claim 45] It is the approach according to claim 44 by which said 200 - 5000% of the weight per weight 
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of a polymer of organic solvent is used, and temperature of said hard baking process is performed at 
100-300 degrees C. 

[Claim 46] The manufacture approach of the antireflection film used for the semi-conductor production 
process which consists of filtering this solution, and applying to a wafer, and carrying out hard baking 
after dissolving the polymer of said claim 23 in an organic solvent. 

[Claim 47] It is the approach according to claim 46 by which said 200 - 5000% of the weight per weight 
of a polymer of organic solvent is used, and temperature of said hard baking process is performed at 
100-300 degrees C. 

[Claim 48] The manufacture approach of the antireflection film used for the semi-conductor production 
process which consists of adding as an additive one or two compounds or more which were chosen in 
the group who consists of a compound of the above-mentioned table I, making it dissolve thoroughly, 
and applying the filtered solution to a wafer, and carrying out hard baking after dissolving the polymer 
of said claims 5 or 23 in an organic solvent. 

[Claim 49] It is the approach according to claim 48 by which said 200 - 5000% of the weight per weight 
of a polymer of organic solvent is used, and temperature of said hard baking process is performed at 
100-300 degrees C. 

[Claim 50] Said organic solvent is the manufacture approach given in any 1 term of claims 44 and 46 
which they are in the gap chosen from the groups who consist of ethyl-3-ethoxy propionate, MECHI-3- 
methoxy propionate, a cyclohexanone, and propylene glycol methyl ether acetate, or claim 48. 
[Claim 51] Said additive is the manufacture approach according to claim 48 by which 0.1-30 % of the 
weight was used. 

[Claim 52] The semiconductor device manufactured by any 1 term of said claims 41, 42, or 43 using the 
antireflection film of a publication. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention — the inside of the production process of a semiconductor device, 
and 248nm KrF and 193nm ArF and 157nm It overly sets at a detailed pattern formation process, the 
photoresist for lithography by F2 laser was used - It is related with the organic substance for acid 
resisting from which the standing wave which prevents the echo of a lower membrane layer and is 
produced by thickness change of light and the photoresist itself is removable. Especially, it is 64M, 
256M, 1G, and 4G. It is related with the organic diffuse reflection prevention polymer which can overly 
be used at the time of formation of a detailed pattern and its manufacture approach of DRAM. 
Moreover, this invention relates to the diffuse reflection prevention constituent containing such an 
organic diffuse reflection prevention polymer, the antireflection film using this, and its manufacture 
approach. 
[0002] 

[Description of the Prior Art] At a detailed pattern formation process, fluctuation of CD (critical 
dimension) by the diffracted light and the reflected light from the standing wave (standing wave) by 
fluctuation of the optical property of the lower membrane layer of a wafer and dimming film thickness, a 
reflective notch (reflective notching), and the lower film overly takes place impossibly among the 
production process of a semi-conductor. Therefore, introducing the organic substance which absorbs 
light good in the wavelength range of the light used in the source of exposure, and introducing the 
membrane layer which can prevent an echo by the lower membrane layer is proposed. This film is an 
antireflection film (ARC, anti-reflectivecoating). 

[0003] An antireflection film is roughly classified into an inorganic system antireflection film and an 
organic system antireflection film according to the class of matter used, or is classified into an 
absorbent-system antireflection film and an interference system antireflection film according to the 
device (mechanism). At the detailed pattern formation process using I-line (I-line) of 365nm 
wavelength, the inorganic system antireflection film was mainly used, as absorbent system, TiN and 
non-fixed form carbon (Amorphous C) have been used, and SiON has mainly been used as an 
interference system. 

[0004] KrF light was used - although SiON has overly mainly been used as an inorganic system at the 
detailed pattern formation process, an organic system compound is increasingly used for an 
antireflection film in a trend in recent years. When taking an example by the old trend, many of existing 
organic antireflection films for KrF require the following basic conditions. 

[0005] The phenomenon in which a solvent dissolves and a photoresist separates should not happen in 
the case of process application in the first place. It needs to be designed so that for that the shaping film 
may make die structure of cross linkage, and a chemical must not arise as a by-product. 
[0006] There must not be [ second ] no receipts and payments of the acid to an antireflection film or an 
amine compost. It is because there is an inclination which a "footing" phenomenon produces when 
"undercutting" occurs on the underside of a pattern when an acid shifts, and a base like an amine shifts. 
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[0007] Since an etching process can be effectively performed [ third ] as a mask using a photoresist 
layer, the antireflection film must have a quick etch rate compared with a photoresist layer. 
[0008] The antireflection film should function [ fourth ] as a thin film, an ArF beam is used — the still 
suitable antireflection film is not overly developed in the detailed pattern formation process. 
Furthermore, since the matter which controls the interference from 193nm light source in the case of an 
inorganic system antireflection film is not known, research which is going to use an organic system 
compound for an antireflection film even now is advanced. 

[0009] Therefore, in all organic antireflection films, in order to prevent the standing wave and light 
reflex which are generated in the case of a lithography process and to remove the effect of the diffraction 
and the reflected light from a lower layer, it is necessary to use and develop the organic large 
antireflection film of whenever [ to specific wavelength / optical absorption ]. 

[0010] Although such an organic system antireflection film is indicated in U.S. Pat. No. 4,910,122, this 
is introduced into the lower part of a sensitization layer like photolithography, and achieves the duty 
which removes the fault of the reflected light. It is said that it can absorb the light reflected from the 
substrate and can manufacture a sharp dimming film pattern conventionally if this antireflection film has 
the gestalt of a homogeneity thin film and this is introduced including an optical absorption color 
component. However, the configuration of the conventional ARC for DUV is complicated, and selection 
of an ingredient has many limits, and there is a trouble that it is difficult to apply to a process easily by 
this. It was what becomes the constituent of the conventional antireflection film from the mixture of a 
polyamine acid (polyamicacid), a curcumine (curcumin), bixin (bixin), Sudan orange G (sudan orange 
G), and the six-kind compound of a N-methyl-2-pyrrolidone (N-methyl-2-pyrrolidone) as a component 
currently indicated by the above-mentioned United States patent, although this consist of four kinds of 
compounds of a color system with which each component absorb the light of specific wavelength , and 
two kinds of solvents for dissolve these , if mutual mixing ( intermixing ) be carry out to the resist 
constituent apply to behind in the upper part of an antireflection film , it have the problem of cause the 
result which be desirable , from the point of the top which be intricately [ a constituent ] easy to prepare 
a medicine , and a multicomponent system . 
[0011] 

[Problem(s) to be Solved by the Invention] Then, the object of this invention is in the case of 
manufacture of a semiconductor device to offer the new quality of a compound in the photolithography 
process which overly forms a detailed pattern using 193nm (ArF) and 248nm (KrF) beam suitably used 
for an antireflection film. 

[0012] Other objects of this invention are to offer the manufacture approach of the chemical which can 
prevent scattered reflection. Other objects of this invention are again to offer the constituent and its 
manufacture approach of the antireflection film containing the compound for said acid resisting. 
[0013] Furthermore, other objects of this invention are to offer the antireflection film formed using the 
compound for said antireflection films, and its formation approach. 
[0014] 

[Means for Solving the Problem] The ARC resin of this invention is in the gap chosen from the groups 
who consist of the polymer expressed with the following general formulas I and n. 
[0015] 
[Formula 5] 
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(I) 



[0016] 
[Formula 6] 




(II) 



Among the top type, in hydrogen or a methyl group, Rl, or R9, the alkyl of hydrogen, hydroxy ** 
methoxycarbonyl, carboxyl, hydroxymethyl, a permutation, the straight chain by which unsubstituted 
was carried out, or branched chain C1-C5, an alkane, alkoxy alkyl or an alkoxy alkane, x, and y and z 
show m, and the mole ratio of 0.01-0.99 and n show [ RI, RE, and RQI ] the constant of 1-4, 
respectively. 

[0017] In the desirable compound of a general formula I, 1 or 2n of m is the constant of 1 thru/or 4. In 

the desirable compound of a general formula n, 1 or 2n of m is the constant of 2 thru/or 4. 

[0018] 

[Embodiment of the Invention] Hereafter, it explains in more detail about the suitable operation gestalt 
of invention. The polymer compound expressed with a general formula I is obtained by carrying out the 
polymerization reaction of the monomer of 9-anthracene methyl acrylate system or 9-anthracene methyl 
methacrylate system, the monomer of a hydroxyalkyl acrylate system or a hydroxyalkyl methacrylate 
system, and the monomer of a glycidyl acrylate system or a glycidyl methacrylate system in a solvent 
with an initiator. 

[0019] The mole ratio of three kinds of these monomers is 0.01-0.99:0.01-0.99:0.01-0.99, and is 5:3:2 
preferably. The polymer compound expressed with a general formula II is obtained by carrying out the 
polymerization reaction of the monomer of 9-anthracene methyl acrylate system or 9-anthracene methyl 
methacrylate system, the monomer of a hydroxyalkyl acrylate system or a hydroxyalkyl methacrylate 
system, the monomer of a glycidyl acrylate system or a glycidyl methacrylate system, and the monomer 
of a methyl methacrylate system in a solvent with an initiator. 

[0020] The mole ratio of four kinds of these monomers is 0.01-0.99:0.01-0.99:0.01-0.99:0.01-0.99, and 
is 3:3:2:2 preferably. 

[0021] the initiator which uses it in any [ of Polymers I or II ] case was chosen from the group who 
consists of 2 and 2-azobisisobutyronitril, an acetyl peroxide, peroxidation lauryl, and t-peroxidation 
butyl - it is any one at least, moreover, the solvent to be used was chosen from the group who consists 
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of a tetrahydrofuran, toluene, benzine, a methyl ethyl ketone, or dioxane - it is any one at least. 
[0022] As for a polymerization reaction, it is desirable to be carried out in a 50-90-degree C temperature 
requirement. Polymer I or Polymer II is contained in this invention, the antireflection film used for a 
semi-conductor production process is contained in it, and the antireflection film containing what added 
as an additive at least one compound chosen from the groups who consist of the compound expressed 
with the chemical formula 1 of the following table 2 thru/or 18 by Polymer I or Polymer II further is 
also contained. 
[0023] 
[A table 2] 
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(Here, Rl 1, R12, R13, R14, and R15 show the alkyl, the alkane, the alkoxy alkyl, or the alkoxy alkane 
of branched chain C1-C5 to the straight chain list by which unsubstituted was carried out to hydrogen or 
a methyl group, hydroxymethyl, or a permutation list, respectively.) 

Moreover, since Polymer I or Polymer II is dissolved in an organic solvent, after dissolving [ having 
dissolved Polymer I or Polymer II in the organic solvent, or ] thoroughly at least one compound chosen 
from the groups who consist of a compound of the further above-mentioned table 2 as an additive, the 
antireflection film used for a semi-conductor production process can be manufactured by filtering'this 
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solvent, and applying to a wafer, and carrying out hard baking. 

[0024] In this manufacture approach, 200 - 5000 % of the weight per weight of a polymer is used, and, 
especially as for an organic solvent, as for the temperature of a hard baking process, it is desirable to be 
carried out at 100-300 degrees C. 

[0025] As for an organic solvent, it is desirable that it is in the gap chosen from the groups who consist 
of ethyl-3-ethoxy propionate, methyl-3-methoxy propionate, a cyclohexanone, and propylene glycol 
methyl ether acetate. 

<DP N=O010> [0026] Moreover, when adding an additive, it is desirable to use 0.1 - 30% of the weight 
of an additive. The semiconductor device manufactured using the manufacture approach of this 
antireflection film and the antireflection film is also contained in this invention. 
[0027] Hereafter, the suitable example of this invention is explained. This example does not limit the 
access range of this invention, and is merely shown as instantiation. 

After dissolving 0.5 mols of synthetic 9-anthracene methanols and 0.5 mols of pyridines of synthetic 9- 
anthracene methyl acrylate of an example 1 Pori [9-anthracene methyl acrylate-(2-hydroxyethyl 
acrylate)-glycidyl methacrylate] copolymer in a tetrahydrofuran, 0.5 mols of acryloyl chloride are 
added. After completion of a reaction, a solution is filtered and ethyl acetate extracts. If this extract is 
washed several times by aqua destillata and it dries with a distiller under reduced pressure, 9-anthracene 
methyl acrylate like the following chemical formula 19 will be obtained (84% of rates of the yield). 
[0028] 
[Formula 71 




•-(19) 



composition of a Pori [9-anthracene methyl acrylate-(2-hydroxyethyl acrylate)-glycidyl methacrylate] 
copolymer « 0.5 mols of 9-anthracene methyl acrylate compounded as mentioned above, 0.3 mols of 2- 
hydroxyethyl acrylate, and 0.2 mols of glycidyl methacrylate are put into a 500ml round bottom flask, 
and it mixes. Then, it adds to said mixture, making tetrahydrofuran 300g prepared beforehand agitate. 
Then, after putting in O.lg - 3g of 2 and 2-azobisiso BUCHIRURO nitril, said mixture is made to react 
at 60 degrees C thru/or 70-degree-C temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. 
After reaction termination, if the solution is filtered and dried after settling ethyl ether or the Normal- 
hexane solvent, the Pori [9-anthracene methyl acrylate (2-hydroxyethyl acrylate)-glycidyl methacrylate] 
copolymer of the polymer by this example will be obtained. The rate of the yield at this time was 80%. 
[0029] 0.5 mols of 9-anthracene methyl acrylate compounded in the synthetic example 1 of an example 
2 Pori [9-anthracene methyl acrylate-(3-hydroxypropyl acrylate)-glycidyl methacrylate] copolymer, 0.3 
mols of 3-hydroxypropyl acrylate, and 0.2 mols of glycidyl methacrylate are put into a 500ml round 
bottom flask, and it mixes. Then, it adds to said mixture, making tetrahydrofuran 300g prepared 
beforehand agitate. Then, after putting in0.1g-3gof2 and 2-azobisiso BUCHIRURO nitril, said 
mixture is made to react at 60 degrees C thru/or 70-degree-C temperature under nitrogen-gas- 
atmosphere mind for 5 to 20 hours. After reaction termination, if the solution is filtered and dried after 
settling ethyl ether or the Normal-hexane solvent, the Pori [9-anthracene methyl acrylate-(3- 
hydroxypropyl acrylate)-glycidyl methacrylate] copolymer of the polymer by this example will be 
obtained. The rate of the yield at this time was 79%. 

[0030] 0.5 mols of synthetic 9-anthracene methyl acrylate of an example 3 Pori [9-anthracene methyl 
acrylate-(2-hydroxyethyl acrylate)-glycidyl acrylate] copolymer, 0.3 mols of 2-hydroxyethyl acrylate, 
and 0.2 mols of glycidyl acrylate are put into a 500ml round bottom flask, and it mixes. Then, it adds to 
said mixture, making tetrahydrofuran 300g prepared beforehand agitate. Then, after putting in O.lg - 3g 
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of 2 and 2-azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 70- 
degree-C temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After reaction termination, 
if the solution is filtered and dried after settling ethyl ether or the Normal-hexane solvent, the Pori [9- 
anthracene methyl acrylate-(2-hydroxyethyl acrylate)-glycidyl acrylate] copolymer of the polymer by 
this example will be obtained. The rate of the yield at this time was 81%. 

[0031] 0.5 mols of synthetic 9-anthracene methyl acrylate of an example 4 Pori [9-anthracene methyl 
acrylate-(3-hydroxypropyl acrylate)-glycidyl acrylate] copolymer, 0.3 mols of 3-hydroxypropyl acrylate, 
and 0.2 mols of glycidyl acrylate are put into a 500ml round bottom flask, and it mixes. Then, it adds to 
said mixture, making tetrahydrofuran 300g prepared beforehand agitate. Then, after putting in O.lg - 3g 
of 2 and 2-azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 70- 
degree-C temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After reaction termination, 
if the solution is filtered and dried after settling ethyl ether or the Normal-hexane solvent, the Pori [9- 
anthracene methyl acrylate-(3-hydroxypropyl acrylate)-glycidyl acrylate] copolymer of the polymer by 
this example will be obtained. The rate of the yield at this time was 81%. 

[0032] 0.5 mols of synthetic 9-anthracene methyl acrylate of an example 5 Pori [9-anthracene methyl 
acrylate-(4-hydroxy butyl acrylate)-glycidyl acrylate] copolymer, 0.3 mols of 4-hydroxy butyl acrylate, 
and 0.2 mols of glycidyl acrylate are put into a 500ml round bottom flask, and it mixes. Then, it adds to 
said mixture, making tetrahydrofuran 300g prepared beforehand agitate. Then, after putting in O.lg - 3g 
of 2 and 2-azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 70- 
degree-C temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After reaction termination, 
if the solution is filtered and dried after settling ethyl ether or the Normal-hexane solvent, the Pori [9- 
anthracene methyl acrylate-(4-hydroxy butyl acrylate)-glycidyl acrylate] copolymer of the polymer by 
this example will be obtained. TTie rate of the yield at this time was 80%. 

[0033] After dissolving 0.5 mols of synthetic 9-anthracene methanols and 0.5 mols of pyridines of 
synthetic 9-anthracene methyl methacrylate of an example 6 Pori [9-anthracene methyl methacrylate-(2- 
hydroxyethyl acrylate)-glycidyl methacrylate] copolymer in a tetrahydrofuran, 0.5 mols of methacryloyl 
chloride are added. After completion of a reaction, a solution is filtered and ethyl acetate extracts. If this 
extract is washed several times by aqua destillata and it dries with a distiller under reduced pressure, a 9- 
anthracene methyl meta-cleat like the following chemical formula 20 will be obtained (83% of rates of 
the yield). 
[0034] 
[Formula 8] 



0.5 mols of synthetic 9-anthracene methyl methacrylate of a Pori [9-anthracene methyl methacrylate-(2- 
hydroxyethyl acrylate)-glycidyl methacrylate] copolymer, 0.3 mols of 2-hydroxyethyl acrylate, and 0.2 
mols of glycidyl methacrylate are put into a 500ml round bottom flask, and it mixes. Then, it adds to 
said mixture, making tetrahydrofuran 300g prepared beforehand agitate. Then, after putting in O.lg - 3g 
of 2 and 2-azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 70- 
degree-C temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After reaction termination, 
if the solution is filtered and dried after settling ethyl ether or the Normal-hexane solvent, the Pori [9- 
anthracene methyl methacrylate-(2-hydroxyethyl acrylate)-glycidyl methacrylate] copolymer of the 
polymer by this example will be obtained. The rate of the yield at this time was 83%. 
[0035] 0.5 mols of synthetic 9-anthracene methyl methacrylate of an example 7 Pori [9-anthracene 
methyl methacrylate-(3-hydroxypropyl acrylate)-glycidyl methacrylate] copolymer, 0.3 mols of 3- 
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hydroxypropyl acrylate, and 0.2 mols of glycidyl methacrylate are put into a 500ml round bottom flask, 
and it mixes. Then, it adds to said mixture, making tetrahydrofuran 300g prepared beforehand agitate. 
Then, after putting in O.lg - 3g of 2 and 2-azobisiso BUCHIRURO nitril, said mixture is made to react 
at 60 degrees C thru/or 70-degree-C temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. 
After reaction termination, if the solution is filtered and dried after settling ethyl ether or the Normal- 
hexane solvent, the Pori [9-anthracene methyl methacrylate-(3-hydroxypropyl acrylate)-glycidyl 
methacrylate] copolymer of the polymer by this example will be obtained. The rate of the yield at this 
time was 80%. 

[0036] 0.5 mols of synthetic 9-anthracene methyl methacrylate of an example 8 Pori [9-anthracene 
methyl methacrylate-(4-hydroxy butyl acrylate)-glycidyl methacrylate] copolymer, 0.3 mols of 4- 
hydroxy butyl acrylate, and 0.2 mols of glycidyl methacrylate are put into a 500ml round bottom flask, 
and it mixes. Then, it adds to said mixture, making tetrahydrofuran 300g prepared beforehand agitate. 
Then, after putting in O.lg - 3g of 2 and 2-azobisiso BUCHIRURO nitril, said mixture is made to react 
at 60 degrees C thru/or 70-degree-C temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. 
After reaction termination, if the solution is filtered and dried after settling ethyl ether or the Normal- 
hexane solvent, the Pori [9-anthracene methyl methacrylate-(4-hydroxy butyl acrylate)-glycidyl 
methacrylate] copolymer of the polymer by this example will be obtained. The rate of the yield at this 
time was 80%. 

[0037] 0.5 mols of synthetic 9-anthracene methyl methacrylate of an example 9 Pori [9-anthracene 
methyl methacrylate-(2-hydroxyethyl acrylate)-glycidyl methacrylate] copolymer, 0.3 mols of 2- 
hydroxyethyl acrylate, and 0.2 mols of glycidyl methacrylate are put into a 500ml round bottom flask, 
and it mixes. Then, it adds to said mixture, making tetrahydrofuran 300g prepared beforehand agitate. 
Then, after putting in O.lg - 3g of 2 and 2-azobisiso BUCHIRURO nitril, said mixture is made to react 
at 60 degrees C thru/or 70-degree-C temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. 
After reaction termination, if the solution is filtered and dried after settling ethyl ether or the Normal- 
hexane solvent, the Pori [9-anthracene methyl methacrylate-(2-hydroxyethyl acrylate)-glycidyl 
methacrylate] copolymer of the polymer by this example will be obtained. The rate of the yield at this 
time was 79%. 

[0038] 0.5 mols of synthetic 9-anthracene methyl methacrylate of an example 10 Pori [9-anthracene 
methyl methacrylate-(3-hydroxypropyl acrylate)-glycidyl acrylate] copolymer, 0.3 mols of 3- 
hydroxypropyl acrylate, and 0.2 mols of glycidyl acrylate are put into a 500ml round bottom flask, and it 
mixes. Then, it adds to said mixture, making tetrahydrofuran 300g prepared beforehand agitate. Then, 
after putting in 0. Ig - 3g of 2 and 2-azobisiso BUCHIRURO nitril, said mixture is made to react at 60 
degrees C thru/or 70-degree-C temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After 
reaction termination, if the solution is filtered and dried after settling ethyl ether or the Normal-hexane 
solvent, the Pori [9-anthracene methyl methacrylate-(3-hydroxypropyl acrylate)-glycidyl acrylate] 
copolymer of the polymer by this example will be obtained. The rate of the yield at this time was 81%. 
[0039] 0.5 mols of synthetic 9-anthracene methyl methacrylate of an example 1 1 Pori [9-anthracene 
methyl methacrylate-(4-hydroxy butyl acrylate)-glycidyl acrylate] copolymer, 0.3 mols of 4-hydroxy 
butyl acrylate, and 0.2 mols of glycidyl acrylate are put into a 500ml round bottom flask, and it mixes. 
Then, it adds to said mixture, making tetrahydrofuran 300g prepared beforehand agitate. Then, after 
putting in O.lg - 3g of 2 and 2-azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees 
C thru/or 70-degree-C temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After reaction 
termination, if the solution is filtered and dried after settling ethyl ether or the Normal-hexane solvent, 
the Pori [9-anthracene methyl methacrylate-(4-hydroxy butyl acrylate)-glycidyl acrylate] copolymer of 
the polymer by this example will be obtained. The rate of the yield at this time was 80%. 
[0040] 0.5 mols of synthetic 9-anthracene methyl acrylate of an example 12 Pori [9-anthracene methyl 
acrylate-(2-hydroxyethyl acrylate)-glycidyl methacrylate-methyl methacrylate] copolymer, 0.3 mols of 
2-hydroxyethyl acrylate, 0.2 mols of glycidyl methacrylate, and 0.2 mols of methyl methacrylate are put 
into a 500ml round bottom flask, and it mixes. Then, it adds to said mixture, making tetrahydrofuran 
300g prepared beforehand agitate. Then, after putting in O.lg - 3g of 2 and 2-azobisiso BUCHIRURO 
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nitril, said mixture is made to react at 60 degrees C thru/or 70-degree-C temperature under nitrogen-gas- 
atmosphere mind for 5 to 20 hours. After reaction termination, if the solution is filtered and dried after 
settling ethyl ether or the Normal-hexane solvent, the Pori [9-anthracene methyl acrylate-(2- 
hydroxyethyl acrylate)-glycidyl methacrylate-methyl methacrylate] copolymer of the polymer by this 
example will be obtained. The rate of the yield at this time was 81%. 

[0041] 0.5 mols of synthetic 9-anthracene methyl methacrylate of an example 13 Pori [9-anthracene 
methyl methacrylate-(3-hydroxypropyl acrylate)-glycidyl methacrylate-methyl methacrylate] 
copolymer, 0.3 mols of 3-hydroxypropyl acrylate, 0.2 mols of glycidyl methacrylate, and 0.2 mols of 
methyl methacrylate are put into a 500ml round bottom flask, and it mixes. Then, it adds to said mixture, 
making tetrahydrofuran 300g prepared beforehand agitate. Then, after putting in O.lg - 3g of 2 and 2- 
azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 70-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After reaction termination, if the 
solution is filtered and dried after settling ethyl ether or the Normal-hexane solvent, the Pori [9- 
anthracene methyl methacrylate-(3 hydroxypropyl acrylatc)-glycidyl methacrylate-methyl methacrylate] 
copolymer of the polymer by this example will be obtained. The rate of the yield at this time was 79%. 
[0042] 0.5 mols of synthetic 9-anthracene methyl acrylate of an example 14 Pori [9-anthracene methyl 
acrylate-(2-hydroxyethyl acrylate)-glycidyl methacrylate-methyl methacrylate] copolymer, 0.3 mols of 
2-hydroxyethyl acrylate, 0.2 mols of glycidyl methacrylate, and 0.2 mols of methyl methacrylate are put 
into a 500ml round bottom flask, and it mixes. Then, it adds to said mixture, making tetrahydrofuran 
300g prepared beforehand agitate. Then, after putting in O.lg - 3g of 2 and 2-azobisiso BUCHIRURO 
nitril, said mixture is made to react at 60 degrees C thru/or 70-degree-C temperature under nitrogen-gas- 
atmosphere mind for 5 to 20 hours. After reaction termination, if the solution is filtered and dried after 
settling ethyl ether or the Normal-hexane solvent, the Pori [9-anthracene methyl acrylate-(2- 
hydroxyethyl acrylate)-glycidyl methacrylate-methyl methacrylate] copolymer of the polymer by this 
example will be obtained. The rate of the yield at this time was 80%. 

[0043] 0.5 mols of synthetic 9-anthracene methyl acrylate of an example 15 Pori [9-anthracene methyl 
acrylate-(3-hydroxypropyl acrylate)-glycidyl methacrylate-methyl methacrylate] copolymer, 3- 
hydroxypropyl acrylate, 0.2 mols of glycidyl methacrylate, and 0.2 mols of methyl methacrylate are put 
into a 500ml round bottom flask, and it mixes. Then, it adds to said mixture, making tetrahydrofuran 
300g prepared beforehand agitate. Then, after putting in O.lg - 3g of 2 and 2-azobisiso BUCHIRURO 
nitril, said mixture is made to react at 60 degrees C thru/or 70-degree-C temperature under nitrogen-gas- 
atmosphere mind for 5 to 20 hours. After reaction termination, if the solution is filtered and dried after 
settling ethyl ether or the Normal-hexane solvent, the Pori [9-anthracene methyl acrylate-(3- 
hydroxypropyl acrylate)-glycidyl methacrylate-methyl methacrylate] copolymer of the polymer by this 
example will be obtained. The rate of the yield at this time was 81%. 

[0044] 0.5 mols of synthetic 9-anthracene methyl acrylate of an example 16 Pori [9-anthracene methyl 
acrylate-(4-hydroxy butyl acrylate)-glycidyl methacrylate-methyl methacrylate] copolymer, 0.3 mols of 
4-hydroxy butyl acrylate, 0.2 mols of glycidyl methacrylate, and 0.2 mols of methyl methacrylate are 
put into a 500ml round bottom flask, and it mixes. Then, it adds to said mixture, making tetrahydrofuran 
300g prepared beforehand agitate. Then, after putting in O.lg - 3g of 2 and 2-azobisiso BUCHIRURO 
nitril, said mixture is made to react at 60 degrees C thru/or 70-degree-C temperature under nitrogen-gas- 
atmosphere mind for 5 to 20 hours. After reaction termination, if the solution is filtered and dried after 
settling ethyl ether or the Normal-hexane solvent, the Pori [9-anthracene methyl acrylate-(4-hydroxy 
butyl acrylate)-glycidyl methacrylate-methyl methacrylate] copolymer of the polymer by this example 
will be obtained. The rate of the yield at this time was 81%. 

[0045] 0.5 mols of synthetic 9-anthracene methyl methacrylate of an example 17 Pori [9-anthracene 
methyl methacrylate-(2-hydroxyethyl acrylate)-glycidyl methacrylate-methyl methacrylate] copolymer, 
0.3 mols of 2-hydroxyethyl acrylate, 0.2 mols of glycidyl methacrylate, and 0.2 mols of methyl 
methacrylate are put into a 500ml round bottom flask, and it mixes. Then, it adds to said mixture, 
making tetrahydrofuran 300g prepared beforehand agitate. Then, after putting in O.lg - 3g of 2 and 2- 
azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 70-degree-C 
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temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After reaction termination, if the 
solution is filtered and dried after settling ethyl ether or the Normal-hexane solvent, the Pori [9- 
anthracene methyl methacrylate-(2-hydroxyethyl acrylate)-glycidyl methacrylate-methyl methacrylate] 
copolymer of the polymer by this example will be obtained. The rate of the yield at this time was 79%. 
[0046] 0.5 mols of synthetic 9-anthracene methyl methacrylate of an example 18 Pori [9-anthracene 
methyl methacrylate-(3-hydroxypropyl acrylate)-glycidyl methacrylate-methyl methacrylate] 
copolymer, 0.3 mols of 3-hydroxypropyl acrylate, 0.2 mols of glycidyl methacrylate, and 0.2 mols of 
methyl methacrylate are put into a 500ml round bottom flask, and it mixes. Then, it adds to said mixture, 
making tetrahydrofuran 300g prepared beforehand agitate. Then, after putting in O.lg - 3g of 2 and 2- 
azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 70-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After reaction termination, if the 
solution is filtered and dried after settling ethyl ether or the Nonnal-hexane solvent, the Pori [9- 
anthracene methyl methacrylate-(3-hydroxypropyl acrylate)-glycidyl methacrylate-methyl methacrylate] 
copolymer of the polymer by this example will be obtained. The rate of the yield at this time was 80%. 
[0047] 0.5 mols of synthetic 9-anthracene methyl methacrylate of an example 19 Pori [9-anthracene 
methyl methacrylate-(4-hydroxy butyl acrylate)-glycidyl methacrylate-methyl methacrylate] copolymer, 
0.3 mols of 4-hydroxy butyl acrylate, 0.2 mols of glycidyl methacrylate, and 0.2 mols of methyl 
methacrylate are put into a 500ml round bottom flask, and it mixes. Then, it adds to said mixture, 
making tetrahydrofuran 300g prepared beforehand agitate. Then, after putting in O.lg - 3g of 2 and 2- 
azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 70-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After reaction termination, if the 
solution is filtered and dried after settling ethyl ether or the Normal-hexane solvent, the Pori [9- 
anthracene methyl methacrylate-(2-hydroxyethyl acrylate)-glycidyl methacrylate-methyl methacrylate] 
copolymer of the polymer by this example will be obtained. The rate of the yield at this time was 80%. 
[0048] 0.5 mols of synthetic 9-anthracene methyl methacrylate of an example 20 Pori [9-anthracene 
methyl methacrylate-(2-hydroxyethyl acrylate)-glycidyl methacrylate-methyl methacrylate] copolymer, 
0.3 mols of 2-hydroxyethyl acrylate, 0.2 mols of glycidyl methacrylate, and 0.2 mols of methyl 
methacrylate are put into a 500ml round bottom flask, and it mixes. Then, it adds to said mixture, 
making tetrahydrofuran 300g prepared beforehand agitate. Then, after putting in O.lg - 3g of 2 and 2- 
azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 70-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After reaction termination, if the 
solution is filtered and dried after settling ethyl ether or the Normal-hexane solvent, the Pori [9- 
anthracene methyl methacrylate-(2-hydroxyethyl acrylate)-glycidyl methacrylate-methyl methacrylate] 
copolymer of the polymer by this example will be obtained. The rate of the yield at this time was 80%. 
[0049] 0.5 mols of synthetic 9-anthracene methyl methacrylate of an example 21 Pori [9-anthracene 
methyl methacrylate-(4 hydroxyethyl acrylate)-glycidyl methacrylate-methyl methacrylate] copolymer, 
0.3 mols of 4 hydroxyethyl acrylate, 0.2 mols of glycidyl methacrylate, and 0.2 mols of methyl 
methacrylate are put into a 500ml round bottom flask, and it mixes. Then, it adds to said mixture, 
making tetrahydrofuran 300g prepared beforehand agitate. Then, after putting in O.lg - 3g of 2 and 2- 
azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 70-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After reaction termination, if the 
solution is filtered and dried after settling ethyl ether or the Normal-hexane solvent, the Pori [9- 
anthracene methyl methacrylate-(4 hydroxyethyl acrylate)-glycidyl methacrylate-methyl methacrylate] 
copolymer of the polymer by this example will be obtained. The rate of the yield at this time was 81%. 
[0050] 0.5 mols of synthetic 9-anthracene methyl methacrylate of an example 22 Pori [9-anthracene 
methyl methacrylate-(2-hydroxyethyl acrylate)-glycidyl methacrylate-methyl methacrylate] copolymer, 
0.3 mols of 2-hydroxyethyl acrylate, 0.2 mols of glycidyl methacrylate, and 0.2 mols of methyl 
methacrylate are put into a 500ml round bottom flask, and it mixes. Then, it adds to said mixture, 
making tetrahydrofuran 300g prepared beforehand agitate. Then, after putting in O.lg - 3g of 2 and 2- 
azobisiso BUCHIRURO nitril, said mixture is made to react at 60 degrees C thru/or 70-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After reaction termination, if the 
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solution is filtered and dried after settling ethyl ether or the Normal-hexane solvent, the Pori [9- 
anthracene methyl methacrylate-(2-hydroxyethyl acrylate)-glycidyl methacrylate-methyl methacrylate] 
copolymer of the polymer by this example will be obtained. The rate of the yield at this time was 80%. 
[0051] The polymer (resin) which has the manufacture approach I of example 23 antireflection film, for 
example, said general formula which was obtained in the examples 1-22, and the chemical structure of II 
is dissolved in 200 - 5000% of the weight of the solvent of propylene glycol methyl ether acetate 
(PGMEA). At least one chosen from the groups who change from the chemical formula 1 of the above- 
mentioned table 2 thru/or the compound of 18 to this solution, or 0.1 - 30 % of the weight of combined 
things are added. Then, this compost is filtered, it applies on a wiper, and hard baking (for example, 
100-300 degrees C for 10 - 1000 seconds) of the wiper with which it coated is carried out. Then, on the 
formed antireflection film, the actinolite can be added by the usual approach or a detailed pattern can 
overly be formed. 
[0052] 

[Effect of the Invention] As mentioned above, the antireflection film concerning this invention obtained 
by adding one or the combined thing of a chemical formula 1 thru/or either of 18 to the polymer which 
makes general formulas I and II basic structure contains the substituent of the chromophore which fills 
sufficient absorbance which it should have as an antireflection film. By this, the polymer by this 
invention can overly be used as an antireflection film in a detailed pattern formation process in the case 
of semi-conductor manufacture. For example, while being able to prevent an echo of the lower film in 
the lithography process using 248nm (ArF), 193nm (ArF), and 157nm (F2) laser, the stationary wave 
produced by change of the thickness of light and the photoresist itself is removable, by it, 64M, 256M, 
1G, 4G, and 16GDRAM were stabilized — since a detailed pattern can overly be formed, the rate of the 
yield of a product increases. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/6/2006 



(19) H#S4SfT/f (JP) 



< i2 > &m&&&m 



(A) <ii)ttfraBI&Pl#^ 
#^2000-264921 
(P2000 — 264921 A) 
(43)^BBB ¥«12^9^26B(2000.9.26) 



(51) IntCl. 7 
C0 8F 20/12 
C0 7C 67/14 
69/54 
C 0 8 F 220/14 
220/28 



f i x-^-r(##) 

C0 8F 20/12 
C0 7C 67/14 

69/54 Z 
C 0 8 F 220/14 
220/28 

«2E8fcR *SI* »*«OSS2 OL (£15K) 



(21)ftiK#*f 


<#H¥H -354492 




(71)ffigA 


599000038 




















(22)fflSH 


¥l£l 1^123 148(1999. 12. 14) 




MJ-X 














AftSS 






(31)«jfc*fc£®S^ 


8668/1999 








136-1 


(32)ffi$feB 


¥/£ll¥3fll5B(K 


89.3.15) 


(72)»K# 


i>=L> 5 


> * 




(33)«5fctt£KH 


«B (KR) 










— 1" — 5 1 3 >~> 












1f> 136- 1 












xw?h 












MJ-X* 












(74)ftSA 


100068755 














#3S± JS 


EB 


C^l«) 

















(54) Bfc9I©4MW 3r*£flrt& Jtffi£#is i tf?- ff>m&J}& 
(57) [S*U 

So 

dss^so Tte©-i§s i fecttf 1 1 T*sft«M 

[ft 9] 




(11) 




[ftl 0] 



>«jjtCHlc*»**IBWIKitJli: LT^ffl-TS c £#T< 
#«. 09* W\ 2 4 8 nm (A r FK 193nm(A 
rF) feitfl 5 7nm (F 2 ) U-*f-*mmt?> V 

K<fcoT, 64M, 2 56M, 1 G, 4 G, 16G D 
R A MOSS LftBflRfBI' ^ - C £ T't 



(2) mm 2 0 0 0 - 2 6 4 9 2 1 

1 2 

imxm i ] TiB<o{fc¥£ 1 9 T-ssns 9 -7 y h 7 * ut 1 ] 




•(19) 



C»**2] g-Tyhv-by^z-^fcry^y 58 [H$g4] 9-7yh^-t?y;<;?/-;i/t£y^y 



^-try^M^yu-K 
[ft 2] 




;1/^D7-Y H*lB*. § 3 C ffiSgO 9 - 7 > h 7 -te 



lit 3] 



R« R s 

ix wm®znrcmm%L< ttwmc* ~c 5 ©7;i/ 40 

*/k 7;I/n+s/7;l/+;l/$/c{i7;H3+y 
7;i/*y, w, xi5<ti>*y(i^n-?no. oi~o. 9 

9^;l/tk, rru nltttl^tll ~4CDSS[^LTV 
§0 ) 

[W*«6] r, r\ r" tt^n^n?^*^}*^^ 

no. 0 1-0. 9 9©^E;l/ifc> nu nte^-n^ni ~ 

[fl*57] #y [9-7yhv-fey^^i/7^y 1^ 

-h-(2-tFn^>xf;!/7^'J U-h) -^yy 50 



••(I) 



3 : 2-efc*»#«5$fctt»*E6fciE«©S£fttk 



[W^8] #y [9-7yh7ty^f;i/7^ui/ 
-h-(3-fc Kn^y7 , Dtf;l/7t7y b-h) -yy 

5:3: 2T'fc£tt#lB5g:fclifS3£S6t;;ffi8tf)S£ 

[»*«9] #y [9-7yh-7-try^^7^y v 
-h-(2-fcKp*'>x^i/7^y u-h) -yys/ 

^;I/7^yu-H T-feO, ;l/J±tt 5 : 

3 : 2-e£5»#*5$fctttt#*6fc8E«<oa£#{l: 

[i^sio] jHy [9-7yh5-by^^;i/7^y 
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200 0-264921 



5:3: 2T'fe^W*«5$fcttll*3S6tlBS©S^ 

as**i 1] *u [9-7>h5-ty^f-;i/7^y 

U-h-(4-tKP+v'^7i' l Jl/-h) -^U 
3 : 2Ta5*»*3S5Sfcttl»*«6k:IEK©fi^#{b 

[*#*123 #U [9-7yh7t^f;M^^ 10 
>Jlx-h-(2-HKn+v'X^;l/7^yi'-h) -7 

5:3: 2T*S»*«5Sfctt»*«6fc:IB«o«^ 

C»*S13] jRU [9-7>h7-b^^;M^^ 
i;U-h-(3-tHD+S/yatr;U7^yU-h) - 

tt5 : 3 : 2?&3W#E5$fcH:»!#Si6KE«4>S 
i=rt*{bim 

C»*Si4] [9-7yh7-fe^f;W^^ 20 
'JP-h-(4-t: Kn+v'7'^;U7^UU-h) 

5:3: 2 , ?*3»#«5£fctt«#B6lcjB«0S£' 

[«*«15] *U [9-7>h7-fe^f-;M^^ 
'J U- F - ( 2 - H Ko^v'X^7^ 'J 1/- h) -y 

5:3: 2-p**»*S5Sfcttl«*«6K:EK©S^ 

[»*JH16] *U [9-7yh5-fe»«f-;M** 30 [{b4] 
UU-h-(3-fcKD*">^Ptr;l/7^yU~h) - * 



5:3: 2T?**»*5l5$fettai**6»!:IB«OS- 



[M*Sl 7] #y [9-7yh5-by^;M£^ 
'J I/- h - ( 4 - 1: Ka * ->7f ;V7 i"J 1/- h) -9 

5:3: 2?ft«M^5$fettM£96fc:GK09g' 

[fi*«18] 9-7>h7-b^f;l/7i"JU-h 
s^j^ft^ k Ka*->7^*;I/7^ y U- h&£># 



[5§3£3H 1 9 ] «HE*Jtttt©*;Mfctt 0 



0 1 ~ 
0 1—0. 9 9T'& 



2-7y*trx-rv7 
Mfc5£U/k t- 



0. 9 9:0. 0 1—0. 9 9.0. 
3ff*9U 8 C8E«©«ig;Srffio 
[i«S2 0] ttGHttffllf*2. 
^p-hU;K JMMfc7-fcf-;k ili 
ji^fb7^;^6^5^-y©4'^p.^$nfc'>* 
< fc t,l,vfnj&» 1 OT-&3ff*JS 1 8 kie«©«J6£ 

So 

1 1 8 tjasoHiisffi, 

2 2 ] KJIBS^gJStt 5 0-9 0 *C^)SS® 
[Bf$g 2 3 ] TIB^-fiSS I I £><fc 9 &«£ft{b£ 




(ID 



;HS, r. TiSUi^n^ftTksS, tKn*^ *h*s> 

©7;l/*;K 7;l/*x 7;l/=i*^7;l/+;i'$fc:fi7;l/ 
P^->7;l/*y, w, x, yfcit/zfctWfftO. 0 
1-0. 9 9<D^;Hts rru nti^n^m -4CD5S& 

2 4 ] R«zk*Sfc«^ f-;H^ Ri TbSRs « 



^n^fn*^ x. yfeitfzw^n^no. 0 i~ 
0 . 99 <o^e/W±, m, nti^-n^n 1 - 4 cD£gt£^ 

LTV^W*«2 3 KffiS©fi£#{b£#J 0 

ammsi #y [9-7yh7-fey^f-^7^y 
b-h-(2-t KD+yx^r^yix-h) -*~y 

5/5>;I/* * * U U- h - f-;M * * y H T*& 
Ox £1MM*©*/Wttt3 : 3 : 2 : 2T'£31I#«2 

50 [ft*®2 6] #y [9-7yh7t^f;i/7i"J 



5 

U-h-(3-k Ko^X/afcf^^y b-h) 

'J 5/5>;M *^'JU-h-y * * >J b- h] T-fe 

y, smmw?)* fimt 3 13:2: 2T*&3ft#«2 

[»*3S2 7] sK'J [9-7yh7t^f;V7i"J 
b-h-(2-kKD*:>x^;l/7^y b-b) -**y 
bS^M * * y b- h - ^ * * y b- H 
y, SJMKfrO^l/Jttt 3 : 3 : 2 : 2T'&3IS;RJS2 

[W*«2 8] tf'J [9-7>h7-b^f-;I/7^'J 
U-h-(3-th*n+->7 p a^7i"JL/-h) -7 

y *$?jm * * y b- h - ^ * * y b- H 

&¥«*:0*;Wttt 3 : 3 : 2 : 2T*fe5W*«2 
[ffi$92 9] #y [9-7>h5-by^^7^y 

b-h-(4-kKa+i/^;l/7^y b-h) -**y 
b>>/M * * >J b- h - * * y b- h ] T*fe 

D> **»*©*;Wttt 3 : 3 : 2 : 2 2 
3 3-fca»#JH2 4 tse«o*#ft:fb#«. 

yb-h-(2-kKn+~>x^;l/7^yb-h) -7 

y s/svm ^ ^ y b- h y b- h] -e* 

****0*;Wttt 3 : 3 : 2 : 2Tfc*BI#B2 
3 *fc!i»*^ 2 4 (cGtt4>S£ttfl:£ft. 

y b-h-o-kKB+^Dif/i/T^y b-h) - 
^y b b/M ^ ^ y b- h - ^ * * y b- h] T- 
#*«(*©^e ;l/Jtti 3 : 3 : 2 : 2T*fe5W*S2 3^ 
ft8M«fi2 4lcSKO«^»ft#«. 
C«**3 2] #U [9-7»7-fe:o<?7M** 
y U-h-(4-tKn+^f;V7^'Jl/-h) 
y ->b;M * ? y b- h - * ^'Jl/-H T*£ 
y, SmMttO^Wttt 3 : 3 : 2 : 2T*«5lt*®2 
3 * fctitt** 2 4 fci2«0S£f*{t£*o 
[i»^«3 3] #U [9-7bh7-tb**;M** 
yb-h-(2-kKa+i/xf-;l/7^yb-h) 

y bb;M * ? y b- b - ;< * * y b— H r-fe 

y, &¥1#©€7W£H: 3 : 3 : 2 : 2T*fe^II*«2 
3 Sfc(iffi*« 2 4 KIEKOM^fttt^ft. 



(4) ftffi 2 0 0 0 - 2 6 4 9 2 1 
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[W;£JS3 4] #y [9-7bh?-t:b><*7M** 
yb-h-(3-t KD*S/^Plf;l/7*Ub-h) - 
^y bbVM * ? y b- h £ * y b— H T* 
fey, £¥»M)*/l/Jttt 3 : 3 : 2 : 2T'fe5W^ 

2 3 *fett»*«2 4 fcffitM>fi£fMk£1Sl. 
[W^S3 5] 4?'J [9-7yh7t^W?^ 

'J b-h-(4 - 1 Ka+->7f ;V7^ 'J U- h) -9 
y bb;M ^^iJl'-h-^W^^ , JI/-h] T*fe 
y, *¥»W>*>I/Jttt3 : 3 : 2 : 2T*fe^W*«2 
10 3 $ 2 4 lcK«©S#f«t#W. 

[WSJS3 6] 9-7»5-te:o<?-;l/7*y b-h 
^(7)#S^ k Kd+J/7/^7* 'J b- 
ft, ^y bb*;K7* y b- h^<7)*aft*3 £rjy 

y b- h3Ro*fift*iBjajwt«fc:fifKo«*iTa^ 

So 

[ffll#g3 7] t&SB&JMfla&tJl/JtttO. 0 l ~ 
0. 9 9:0. 0 1-0. 9 9:0. 0 1-0. 99: 
0 . 0 1-0. 99 T'&Stt 3 6 fefBKO^J*. 
20 [W#«3 8] ISe§fl^J(i2. 2-77^V^ 
^n~hy;K ii&{fc7-fef-;k SISHfc:? "7 "J ;k t- 

< fcfcvvf ftfr 1 oTfc«»:J&E3 6 KE«o»& 
[»*«3 9] iSEiSIII4fh7l:Fn77X b^ 

a> 1 -DT'&zmMm 6 cis«©sffi. 
[n 4 0 ] wcfi^siiStt 5o~9o °c<Dumm 
HT'fft>n§n«S3 ecEKo^rffio 

30 [»*«4 1] MIH»#9l5©fi^(**^*, 

4 2 ] t5fs^*« 2 3 (Dm-tw*^ *m 

4 3 ] HGfgW^ 5 £DS^#:$fc{ill*« 2 

3 C0fi£tt£, ^PSiJi: LTTI2©* I <Dlt¥3. 1 TbS 

1 8T*mn%it&wfr<bf$.%9fr-~?<o*frt>mnz 
tiit'j>it < «t fe^rn* 1 ^><D{t%wttf3tsEim± 

Mo 
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*fM2 0 0 0-2 6 4 9 2 1 
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OK 
I 

c-o 




9-Ty h ^irx^/i/^V^ 




2-7 ? y-7-^^/i/-s^-^y- 

5H- [13 ^/f7y c 
2,3-b) 

{t^j£ 10 





<K¥j£ 16 



UHiOH 




9-r y vy-&>* 9 /—a> 





MH 2 




1.7^ y t> N7^y >- 




7 V h° > 

-Ik** 14 



R5 

I 

o 
I 

c-o 




fb»3t17 




9-7 y Yy^ytf^7fs=. h y 




1.2.10-7 yvy-tyhv /w 
ft** 6 





{b^* 12 



C-CF8 



ft^3t 15 




fk^ 18 



(CCT\ Rn , R« . R.3 , Ri< *5i:tfRis (i^-n^n* 40 
*3:;fctt.*f7l/S, tKD+^^K SfettlHftMrf 

K.nm»-£tiftmm&xftctotm c . ~ c * o7;i/*;k 

7;l/*x 7;l/3*>'7;i/+;l/Sfc(i7;i/3+v'7;l/A 
4 4 ] Stiie»*3l 5 ©fi£f**#»»»K:S 

C»**4 5] H£tt<9fi»S£0 2 0 0~5 0 00 



-3 0 0VTnt>tl^>m^4 4 



^fxmo'umt ioo- 

Olt$g4 6] HufeW*9t2 301 

tffiffl«nsfii*i»jtiios!jfi*a. 

[«*«4 7] fi£ft<DS»Sfct>2 0 0~5 00 0 

**ig<D*ga« ioo~3 o ot:T-fTt)n?)ti*«4 6 
[m$3 4 8 ] mmmxm 5 $ fc« 2 3 <Dm^w*m 
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[w*S4 9] a^©aas/co 2 oo~5 o oo 

^"IgOSfifi 1 0 0-3 0 0°CT'fit>tl%m&&4 8 

5 0 ] mmmMlt*?-)l- 3 -x h 
i/Jn'x+tyx ^atflxy^Un-;l/p(^;l/X-x 

[if 5 1 ] tuE^AasiJtt o . i ~ 3 o mm % &m 
v * e> titcmxm 4 8 &cfe«©§!j jit? *£<> 

[W*« 5 2 ] miBBII^S 41, 4 2 4 3 £>V> 
[000 1] 

m<$, 248nm KrF, 193nm A r F&Jctf 
15 7nm F 2 U— *f-E U V ^7-f-ffl7 

T't5KI*l55±ffl^tl^KtBIU 6 4M, 2 5 

6M, 1 G, 4G VYLkM<Dffl$m>W-yV>fc®M 

[0 0 0 2] 

HJ¥££>gSjt;:<l:3£ffi£ (s t a n d i n g wav 
e ) s glfcf / y ^(reflective notch 
i ng) tT&mfrtb<DlBlffiftiS&XfB.%i9t\C&ZCD 
(critical dimension) (D^Wit/ 1 ^ 

Tl^o <KDmtffcMW5ltm (ARC, anti-re 
flectivecoating) "Z?&i>o 
[0003] SWK±M{i^ffl?n5^H«a^c«ko 

n&*\ ^<D#jf (mechanism) EioT^lK 
^SI*l?5±Mi:¥^gl«f|5S±Mt^$ni.o 3 6 5 
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nm&5<D I -« ( I - 1 i n e) ^ffll/^fc^iffl/^- 

^tbTtiT i NSSktimfemti-Xy (Amorph 
ou s C) t>\ =F®3ktl,Tlt±lcS i 0Ntf$ffl£ 

[0004] k r Fytzm^rcmwm'^-yj&i&xm 

10 #©KrF ffl*C&S*f Kxli©^ < tt3W> «fc a 

[0 0 0 5] fg-K, Igaffl©BR, 7*hUS>*h# 

[0006] giric, &.%m±m^<DMzrcit7s.y£ 

[0 0 0 7] SHE, 7*hlsiSZhm*-?XttLT 

fc, gt*K±M«7* hl^XhBErt^T^x-yf- 
y^S^fc&ttftff&e.&^o 
[0 0 0 8] JgHK, SWWiKttWHi: LT^f^ 
A r Ftf-£*fflV>SjHaMB><*->J&ff7 

iMg^S*fB5ih)l©^^t{± 1 9 3 nm 

[0009] tteoT, -r^ro^aiswwiiHcfe^^ 

[0 0 1 0] *B&fflF£4. 9 10, 1 2 2^T'{iC© 

lt^^h/^- v^ssjg-r § c t tress 

t&t&tlTV*. LfrL. Sf*<?)DUVSARCIif 

#mc5B^?nr^-5fi!c^i: LT, (po 
50 lyamicacid), 5> (curcumi 
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n) , tr+'>y (bixin), X~?y*l<yi?G 
(sudan orange G) , fe<tt>*N 
-2-kTP'JKy (N-methyl-2-pyrro 

1 i d o n e) <DGnm.tt£fflWm&fofrt>*%*><OT* 

ik«t0±»K:*fljSns US?* hfi/Sttfcffi5fi# ( i 
ntermixing) StlSfcS* L< 4V>IS£*ffl 

[00 1 1] 

ii¥m#m?<D$im<Dm, l 9 3 nm (A r F) 43 J: If 

2 4 8 nm (KrF) £-i»&ffl^TiBlkllll'<£-:<'& 
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[0012] *^©ffe<Diwt±, a£»*R±-rs£i 

[0 0 13] MIC *5SB©flSOBW«, MESltK± 

©JBJWJfefcHWr 5 c i: h 5 . 
[0 0 14] 

[0 0 I 5] 
[ft 5] 
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[0 0 l 6] 



* * [ft 6] 
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±*k R\ R „ R fiWfftrtSRSfctt**-;]/ 
R. 75MR.fi ^-ft^nzkHi, tKn+'X * Mr*>* 

«^L<tt|f«ft*nfcitt«ffiL<tt»i8«C 1-C5 

n+j/7;i/*x x, yis.taFza^n^no. 01- 

[0 0 17] -|S^I©#3:L<Wfc£We:*5^T, mfi 
1 $ fett 2 , n 1 71)S 4 <D5£g[T*&3o HfiS I I <D 
LWfc^Wcfcl^T, mttl$fcfcl:2» nfi2 7!;S 
4©£gn?££„ 

[0 0 18] 50 



£»tt* 9-7>h^-b»(^;l/7^ i ;b-h^X{i9 
;W^^'Jl/-h £ , ? y v?;l/7 * <J U- 

fiiji:«K»atfi?*'&s*s«-e-* c £ t cfcoTtf e.n 
[o o i 9] cn^sas^aftcD^wtao. o 

1-0. 9 9:0. 0 1—0. 9 9:0. 0 1-0. 9 
9T*&y, »*L<«5 : 3 : 2T°&Z> 0 -(SHUT'S 
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b- h l^ti 9 - 7 > h 5 -fe y * 3vM * £ l> h & 
<D%m&t, t Kn*s/7;l/*;l/7* U V- h^Xtik 
Kn*s/7;l/*;I/***y U-h%<DmMWt. 70 i/ 

[0 0 2 0] cn6<D4as«*att©t;i/it«o. o 

1~0. 9 9:0. 0 1-0. 9 9:0. 0 1-0. 9 

9:0. 01-0. 99T*fc?K »*U<{i3:3: 

2 : 2T'&3„ 10 

[0021] m-s# i i i ©vvfnexB^ & 

ffl-T«HttM». 2, 2-7 % /\£X4V7*u=. hU 
;k »lMfc7-fe*vk awt59U;W t -jHHfc7* 
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[0 0 2 2] S^SJStt, 5 0-9 OtCffifiKHTtfr 
Sttl imu **#HifiIgK:«t>n5K»l»jl: 

a2©<t*si7isi 8T*a?n5fk^j^e.fiK5y;i/ 

JWi: LT**fcfe©ftd*-r*K«l»jfcilfe«Sn*. 
[00 2 3] 
[*2] 
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<b^5ti2 
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fc^s* 14 
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R* 
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I j Jp 
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COO 

ft^K: 17 
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R.i . R<2 , R, 3 , R» *5*D*Ri5 (i^n^tufc 40 
^Sfctt/^S, bKD+->^f/K SfcfiB&MO* 
t^S^^nfcilllMtft^^C, ~C S 07;l/*;k 

y^ttv^o ) 

tz&, h^tm^w i ttcimsw 1 1 



[0024] iitDSii^cfe^T, mc^mmmitm 

£W<DM.m^rcK> 2 0 0-5 0 0 Ofi»%#ffl^e>tU 
m- K^-*y ifXm<D^mt 1 0 0-300 °c?fit> 

[0 0 2 5] ^mmmit. 

n^-9-/y, ei/y^''J n-;Mf ;l/x-f ;t/7 



(10) 



17 



[0026] gfflnfflftin*.«lteic& o. i~ 

3omm%<omiiQffl*&mt%ci:t>m£L\<\ cos 

l*Wihilo«it»ffi*«ktfS«l»ih«*fflv^T»!Jt*n 
[0 0 2 7] WT, *«lBO»iiftllS8PK:o^TBii|B 

Hffitfli 

#y [9-7:/h7-fe:o«?-;U7*y U-h-(2-fcK 
D^xW^UU-h) -^ys/S^;M*^Ulx- 10 
h 

n-f;l/*o5-f KO. 5*b*tox.%o R&Dtc7&* 

U U- h tff#6>ft5 (#ffl K> m 8 4 %)<, 
[0 0 2 8] 20 
[ft 7] 



•09) 



# V [ 9 - 7 y h 5 -fe > * f- ;1/ 7 * U U - h - ( 2 - K 
u*i/x.f-)\,7 Jl/U-h) - y U S/^y * 7 'J U- 30 

HUlSOJ; 7 fc*J«?ftfc 9-77H 7t^f;I/7^'J 

u-ho. 5^e;k z-kHn*S'i^7j"Jl/-h 

0. 3t;K tSjZtfiTVi'&JiWftV \s-hO. 2^r 
;l/*5 0 Om 1 ©?Ljg777.3k:AnTg-g--f £<> StV 

tir&^e>HuEii^«KAnA5o J^T, 2, 2-7VfcT 
x-rv7f-;l/P-hy;l/*0. l g ~ 3 g Atifei, m 
EgS»*S*»H«"FT* 6 0 r/iS 7 0 ICflST* 5 ~ 
2 0StMIKi£S#*. SJ&SI7&, *OJS«*xf-;l/x 40 
-7;l/$ fc(i/ - v/P-^H7^»«K:ttlB*-&fc£» 

[9-7>h5-fc;otf->l/7*yU-h 

->x^;l/7? y I/- K) -yy f5>;M h] 
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7Co 

[0 0 2 9] HSI0)J2 
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nmm 1 r^snfc 9 -ry h^tytf-frr* y u 

-hO. 5*;k 3-tKn+i/7'nW*yu-h 
0. 3^;k *J:tfyu^;M*^UU-hO. 2* 
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h ] &fi£fttfiS 5W. C 0P$CD£@ 0 $ tt 7 9 % 7 

[0030] -mmiz 
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WA>79 Vis— hO. 2^)1*5 0 Om 1 Oftjg? 5 
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Kn77>3 0 0 g &iJIE«£ftK:iio* 
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iH7^ ; e<Djffg^x^l/X-7;l'$7cti/-v;l/-'\ 
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^ij i/-h-(2-tKn*->xf;l/77U h) - 

y y is)V7 tvu-hi xmtitifi® ztiZo con 
<o$m *) ma 8 1 %t-& c 7c„ 

[0 0 3 1] H»J4 

#y [9-7>h7-fe>^f-;l/7^'J U-h-(3-k K 

d+->7p e;i/7 - ^y ->^;i/7 * y u- 

9-7>h7-b>^f-;I/7^yU-hO. 5*;W 3- 
t KP*~>7PtT;U7^y U-hO. 3^;k *j«fctf^ 
y i/'Jjl7^ V Is— h 0 . 2 5 0 0ml 
7X3KAntg^1-5 0 icV^T, WfMiL7c7h7 

tKu77y300 g*a»?^^6.SiJ^ii^K:in 

^.^ 0 ic^^T, 2, 2-7Vtrx-TV77;l/a- hy;l/ 
£0. lg~3gAft7d^ fJKS^**a**H«T 
T*6 0 X,nm 7 0 tgfiT' 5 — 20 NfHE*S?-&5o £ 
ft^7^ ; e©S^x^l/x-x;l/*7c{±/-v;l/- 

^iai Wfc * £ s£<*o# y [ 9 - 7 > h y* ^ 
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C CDB#<D$@ 0 mt 8 1 %T*£> o fc 0 
[0 0 3 2] HSS0J5 

9-7yh7-fe^f-;I/7^'JU-h0. 5t;W 4- 

i/V)\>7 5 U I/— h 0 . 2 5 0 0ml 5 

Kn77>3 0 0 g*«#S4t:atf 5^Sfc»lcin*. 10 
*• SElrvr, 2, 2-7 % /kTX-fV^/I/D-hy;l/* 

o. ig~3 g Anfc^ «nea£»*2*SH«T? 

6 01C7SS7 0tiSST'5~2 Ofl$Hfi(SS-&So SJS 
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ijaY;l/^P7-r K0. 5 SiSo^T 
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* * 'J U- h - ( 2 - fc K a *->x^;l/7 i"JU 

- h) -**y 5/5>/m 2 * y u- h]KS^*^#6n 

[0 0 3 5] ^fif60U7 
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Ka+v-yaif^^y u-h) -^y^^M^y 

9-7>h7-b>^f-;M^^y U-h0. 5t;k 3 
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i7*y ->S?>M ZtVl'—bO. 2 5 0 0ml ©A 

F7kKa77y3 0 0 g &IMEfi£«9 
tC*PX.S 0 S^T> 2. 2 -7^/ex-r y^;l/axh 

y o . i g ~ 3 g Aftfcfc* flWBS£tt*s**H 

MT-e 6 0 tTiS 7 0 "CSST' 5 ~ 2 0 iSHBEf&S-e 

Zt. **HWKJ:*«${*©#y[9-7>h7-fe>' 
>tf ;M ^7 U- h -(3 - 1 Kn*'>7D e;V77 

y u- h) -^y ->s>;m 

[0 0 3 6] &M0II8 

#y [9-7^hv-b^^;l/^^^y U-h-(4-t 
KD+5/^f-;l/7 * y U- h ) - ? 'J -> ^VU^ 

9-7yh^-ty^f-;M^^y u-ho. 5^e;k 4 

'J 'J U- h 0. 2 ^e;l/^ 50 0ml cD?LE 

7tKa77y30 0 g*aU¥?-&ft^6t9ffiffl^«K 

Aa^.5o Sti^T, 2, 2-71/ifx-i'yy^i/Dxhy 
;l/« 0 . l g ~ 3 g Anfc^. msdM&tyZMWMnn. 
TT6 0°CFim7 0°C%l&T' 5-2 O^SfS^^^o 
Sl£aR7«» ^<D^*x^;l/x-x;l/Sfc«y-v;l/ 

t, **flHHEJ:SS^ft©#y [9-7yh7-b^ 
f;M^7'Jl/-h-(4-t Kn*S/^^7 * 'J 

h) -^*y y i^- h]«i^#6n 

5 0 C0!>^$SO¥(i8 0%T*feofc o 
[0 0 3 7] HiSii«?lj9 

Kp*~>x^;1/7^ 'J U- b) 

is-bmrnnftv-sss. 

9-7>h5-try^f-;M^^yU-h0. 5^;k 2 
-kKo*->xf;l/77'JU-H0. 3^;W 43«tt>'^ 
VisPiMmrV^hO. 2 5 0 0 m l OAjS 
77 7.a£AttTig£-f3o iiV^T, ^46*P«tLfcxh 
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Aa*.5 0 St^T, 2, Z-TWMVfl-A/U- b*J 
;l/*0. lg~3gAftfc&, flft£iB£%£2*£H£[ 
TT* 6 0 tJbS 7 0 tiSfil? 5 ~ 2 0B$ME££'£5. 

- h ) - 9 y *>s?>m * * u u- h ] n 

£>„ C<0«p©*ff0*t4 7 9%1?*ofeo 10 
[0 0 3 8] HfiSflJl 0 

*V[9-7yh7*V**A/**2V U-F-(3-fc: 
Fo*«>7*a fc?;l/7? y U- h) -^y $/*Jfr79 y u 

9-7yh7-ty^f;i/^'^^y u— ho. s^k 3 

y 5/5>/l/7 * y U— F 0 . 2 t/I/fc 5 0 0ml ©*u£ 

7fcHD77y3 00g *!JH¥S«ft36l«6 ttCSSttlc 
;ta*.5o 2. 2-7V r e*'fV7f7l/Px bV 20 

o . i g ~ 3 g Aftfc&, mdM&vaz&mnmn. 

TT» 6 0 IC^S 7 0 TCiBST 5-20 Bf HElSS-eS. 
EJ&m7'&. ^©^*xf-;l/x— r;l/*fcli/-v;l/ 

i:, **iMHteJ:*M&#©tfy[9-7:/h5-teso< 
f7l/***y U-h-(3-kFD*S/ypi:;l/7*U 
U- h ) - ^ U ~> S>/l/7 * y U- h ] &fi£f*tft# 5> ft 
3 0 COWF©*S!)*tt81%-p*-3fco 

[0039] mum i i 

#y [9-7yh7ty^w^7';u-b-(4-t 30 
F n +^7^1/7 * y U- F) - y y f ->*;l/7 * U U- 
F] 

9-7>h7-b>^f;M^i"Jl/-h0. 5^;K 4 
Fn+~>7^;l/7^yb-h0. 3€;K *><fcl>*7" 
y ->S?;l/7 ^ 'J L/- F 0 . 2 5 0 0ml <9*Jg7 

M KP77>3 0 0 g*fllff?-*ft^6lW8BS^*tiD 
AS. fclAT, 2, 2-7VlfX'l'y7^;l/nxhy;l/ 
*0. lg~3gAftfc&» ffeBS£tt*S*»HWrF 
T* 6 0 iCTiS 7 0 tigfiT? 5 ~ 2 0 B#IBEJS£-fr3o S 40 
Jfi»7SL ^Sftfcxf-rt/x-TVl/Sfctt/-' 1 ?;]/- 

tZtVU-b-ii-t b'u*i/7?)\,75V U- b) 

[0 0 4 0] Hfig^Jl 2 

#y [9-7yh7ty^f;l/7i"J U-h-(2-k F 
p*s/x^;i/7^ y u- -yy *s*Jk***r y u- 
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9-7yh^-tr^5 L >'l/7^y 1^-hO. 5t;K 2- 
tKD^>xf;l/7i"JU-h0. 3*;K fccfctf^y 
*>-yVM**y U-FO. 2*;k jif;W^^'JU- 
hO. 2 ; 6;l/^5 0 0mlC»5tlJ£75XntAftT}g^ 
•r-5= ttl^T* WPfilL/cxh7fcFa:7^;/3 0 0 
g**ffS«*tf&flHES£*fcin*.S. »^T» 2, 

2-7yex-ry7^;i'Pxhy;i/*o. ig~3gA 
ftfc^> was«^«*ai5»Bi*T"p 6 o °cnm 7o°c 

SfiT-5~2 0^SfS^-&§o 5fSH7&, 

{*©#y [9-7>h7t^;V7j";Wh-(2- 
k Fn^i/x^;l/7^ y U- h) -^'J S^M^U 
U-h-^f;W^^'JU-H # 6 ft 3. 

C cDBf CO^S 0 ^ti 8 1 %T*£o fc 
[00 4 1] HS&0J1 3 

#y [9-7yh7t^f;M^^u u-F-o-k 

F □ * 5/ 7o tf ;l/7 ^ 'J b- F ) - 9 0 ~> * 2 5 0 

9-7yh7ty^f;M?i";U-h0. 5^;K 3 
-t: FP+->7Pt!;l/7^y U-hO. 3^;k ^'J-> 
^1/^^^yb-hO. 2^;K feitfy^y^^y 
U-hO. 2^;l/^5 0 0ml<7)^Ji7^XPtAftT 

jg^-r^o m^r. ^tbmffiLfcTb^t fp7^>3 

2, 2-7yex-rV7^;l/PXhy;l/^0. lg~3 

g Aftfca, flWBg#«*a«»H«TT 6 o °cnm i 

0riafiT?5~2 0l«IBIKS*-SSo EIS»7«, *o 
&$£x^x-f;b£fc{±V-v;b--\*-*^®K 

a#(t©si? y [ 9 -7 y f ^;i/^ ^7uu-h 

- ( 3 - 1: F p *-> 7p kT;l/7 ^ »J U- h ) —tfV 
)V* 5 Wis— b-^^-)V^ ZtVU—b] «S^^A^ 

[0042] mti&mi 4 

JH'J [9-7yh7-fey^^l/7^yb-F-(2-t F 

b-*?fr*?*vi>-b] #m-£W<D-£i$. 

9-7yb?-ty*i-fr7tVi'-bo. 5*;w 2- 

k FP*yx^;U7^y b-F0. 3^E;K ^y->i?;l/ 
y^yu-FO. 2^;k fei^f;W?7'Jl/- 
F0. 2^;l/*5 0 0m 1 ©?U£7^7.P£Aft-m£ 

g*a»S-e-ftj!i»6fl93E«^«K:)!inA*. a^T, 2. 
2-7y"ex-ry7^;i/pxhy;i/*o. ig~3gA 

ftfcft» t(ia2fi#**a**HI*TT 6 0 ^TiS 7 0 

sfiT*5~2 0Bt^g^^o e*b»7«, zvmm. 
*^)te-7)\<%Tc&;-^>\'-^*vymm\ctimi 

»(D^y[9-7yh7-byyf-;b7^y i>-b-(2- 
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t: FP*yx7;l/7 * V U— h) -9 X ) *9V 

d <DBf<D#S *) 8 0 % 7& o fco 
[0 0 4 3] ^fig^Jl 5 

#y[9-7yh7Wf;V7^'JU-h-(3-liK 

9-7^h5"t>^f-;I/7^UU-h0. 5*;k 3- 
t h'n+^>7o t?;l/7* "JU-K ^'J S/^/M 2 * 'J 
U— hO. 2^;K fc«fctf*f-;l/;***y U-FO. 2 10 
*;l/*5 0 0 m 1 £>:*L]g7^XPK:AftTig£f So 8E 
l^T» ^»Jp«Lfcf-hvkFo77>3 0 0 g*«ff 
«-eft*«6IWEiB**ElB**. tt^T* 2. 2-7V* 
tfX-fVT^nx h U/U*0. 1 g~3 gAtlft*, 
*neS£**3*»H$ST-e6 0 ^CTiS 7 0 TCfifi"*? 5 

-2ontiiBB6***. s«»7a» zommz^f-fr 

U[9-7>h7-fe>^f-;I/7^UU-F-(3-t Fa 
+ ->7p t!;l/7 jriJWh) U S'S'/M ?*>JW 20 

F-**>I/***yU-h]#S£ffcW§&nS. C<D 
9$<D&g *) mt 8 1 %7&o fc. 

[0 0 4 4] HfifcWI 1 6 

#'J [9-7:/h5-fe:/;<*7l>7*y F-(4-fc F 
D*->7f7l/7* 'J b- h) -yy *y^;M jr^UU- 

9-7^h5-fe>'^^;l/7^UU-hO. 5^;K 4- 
t Fn*->7^-;U7^U U-hO. 3^;K yUfSJ/U 

Y0. 2^;l/^5 0 Om 1 <D3tLJS7v7srjjcAnTjg^- 30 
73, £i^T, WP<lLfc7h-7l:Fa75y3 0 0 
g 5tWEB#»fcin*.5o ati/T, 2, 

2-7V"trx-fV77;l'P- HJ-O^O. lg~3gA 

SfiT*5~2 0B#H£££-£5 o Et&»7», 

£x 7;l/x - Tfo g fct 7 y jgJKfc ttfS 

{*©sH»J [9 -7> F5-fey*f-;l/7* U U— h-(4- 
kKn*^f-;U7*U U-F) -?yS">VM**y 
U-h-^f-;M*^Ul/-H«a-&f**^6n*. 40 

c (omtQ&'g vmt si fc 0 
[0045] mmmi 7 

#y [9-7yh5-fey^7;i/^^^y u- h-(2-t 
Fn^yx7;l/7^ y U- h) -yj S'SJ/M** D U 

9-7yh7-fey^7;i/^^^y u—ho. 5^e;k 2 

-hO. 2^1/^:5 OOm 1 0^7^X3tcAnTg 
£7S, gi^T, ^J6«P{|L/c7h7t Fa7^y3 0 50 
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2, 2-7 N /trz-rv7^PXhy;l/%0. lg~3 
gAftfcflL fflgBS^W*ajR»ffl«T-P6 0X:71M7 
0t:igfi-p5~2 01^HSJS$-&5o EfS**7», ^© 

y [ 9 -7 y F 5-t y * 2 ^ 'J b- F 
-(2-fc Fa+i/x^;l/7^y U-F) -^y-y^l/ 
^ * * y U- F - * * * y U- F ] 

e>n5o CcDB$©#@9sf5{i7 9%T*&ofc 0 
[0 0 4 6] HS&0J1 8 

#u [9-7yFv-fey**;M**y u-h-(3-k 
FP+~y7Dtr;l/7^ 'J U- h) -yu S/S?;M*^ U 

9-7yFv-try><^;M^^y U-hO. 5t;K 3 
-t FP*i/7Pt!;l/7^y U-hO. 3^;K ^y-> 

^;M*^yt/-ho. 2^e;k feio^^^^^^y 

hO. 2^;l/^r5 0 Om 1 ©?lJS77XPtcAnT 
S£1-.5 0 86v^T, ^J6*ML/crh7tFP77y3 
OOg*«fl!S-&ft36i«6fflnEffl^«KftlA«o «^T 4 
2, 2-7v f e^y7f;Vnzb'JMo. ig~3 

gxnfcft, was«#**a**H*T-P6o , c7iS7 

0tSgT-5~2 0^SiS$^o s*sa»7», 
j§fS*x7;bx-7;l/$ fc(i / - v;i/--N+-y- y^Jitc 

a^#©# y [ 9 -7 y h ?-t v* i-fr* z t u u- h 

- ( 3 - 1: FP^y7P tT;l/7 ^ U b- h) - 
[0 0 4 7] HiSS^Jl 9 

*y [9-7yh7-fey*fvi/***yu-h-(4- 
n KP+y77;l/7^ y b- h -^y ->->*;W ^ ^ y 
U- h Z >7 'J Is- F] ttfi^i*©^ 
9-7yF-7-fey^f-;M^^y b— FO. 5*;!/, 4 
-t Fp^y77;i/7^y b-Fo. 3^;k yus/s; 
;W?i"Jl/-ho. 2^;K fc«tt>*^7;l/^^^y U' 
-hO. 2^;l/^:5 0 Om 1 CD3tlJS757.PtAnT?g 
£73o «V>T, ^-i6?PffiLfc7h7t FP7^y3 0 

2, 2-7V"trx-rV7^;l'PXhy;^0. lg~3 

0 < CSfiT'5~2 0^S^-a-5o SIS»7», ^© 

fi^tt©^y [9-7yf-7-lr^f;M?7'JWh 
- ( 2 - 1 f a^yx^/7 ^ y u- h) y s/s?;i/ 
^ * * y u- h ? ^> y hmmsmm 

[0 0 4 8] IISS0!)2O 

#y [9-7yh7-try>tf-/i/^^^y u-f-(2- 
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t: Kn*S/xf-;l/7*y U-h) -^'J->^;M**'J 
1^- h - ;* $ t 'J U- h ] «fi£fte>^£ 

-t:KD+i/x^;l/7^'Jl^-hO. 3*;l\ ^"U^ 

-FO. 2^6;!/* 5 0 Om 1 <D*Jg77XPk: AttTtl 
£-f3 0 it^T, WPfltLfcxh^t: Kn77>3 0 

2, 2-7 v /ex-Yy^;l/n- h'J;l/%0. lg~3 

or^T5~2 0B#S££$-e3 o 

— (2 -b Hp +'>xf;l/7 ?VU-h) -7V 

[0 0 4 9] HSS0IJ2 1 
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D+S/x5 L ;i/7^'Jl'-h) -^'J^/W^^'Jl/- 20 

EKD*->xf;l/7^'JU-h0. 3^;k 
y-^'JU-hO. 2t;K fci^f/M^^'Jl^- 
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t%o m^X, WPiILfc7h7fcKP75y3 0 0 

g ffiieg^wcin* 3 0 m^r, 2, 

2-7yex-ry^;l/DxhU;l/^0. lg~3gA 

t: Ka*i/x^;l/7*U U-h) -^'J **y 

H (Df%<D#% *) mit 8 1 %T*&o fco 
[0 0 5 0] ^SS0IJ2 2 

*U [9-7>h5-fe:o<*->M**UU-h-(2- 

k Kp*e/x^;i/7^ y u- h -yy S^M^U 

9-7>h^-tr^^^;M^^y b-hO. 5tA, 2 
-t Kn*S/xf-;b7^'J U— hO. 3^K ^US/S? 
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-hO. 2*>\s%5 0 0m 1 <D?LJK7 AftTg 

0g*l«i¥S-&ft^6ll)rtSS^ftt<inA*o i^t, 
2, 2-7Vtf;WV7f-;l/PXh V)l%0. lg~3 
g Aft/-c&, t&Efi#»*Sil5»ffl«~FT? 6 0 ^CTlg 7 
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^&£x^;l/x-x;l/$£{i7-v;l/-^*tfyjggjUc 
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y * ? y u- h - * * * y u- h ] «s^f*#ff 
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GHAtf, gftffl l fr5> 2 2 KT»&nfc«fc saffiBHR 
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^ y p -;M f->I/x— r;l/7-b * - K P G M E A ) 
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